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There has been an increased public interest in orthognathic surgery that has 
led to many additional surgeries being performed in response to patients’ 
aesthetic needs. Often procedures such as genioplasty, mandibuloplasty, 
malarplasty, paranasal augmentation could be done to enhance the aes- 
thetic effects of orthognathic surgery. With these procedures, it is very 
important to establish clear communication between the patient and sur- 
geon to reduce misunderstandings and to increase patient’s satisfaction 
after surgery. In this article, we will discuss cases where additional aesthetic 
surgeries were performed in connection with orthognathic surgery to dem- 
onstrate ways that patient facial beauty can be improved. (Semin Orthod 


2019; 25:275-285) © 2019 Elsevier Inc. All rights reserved. 


Introduction 


O rthognathic surgery is typically performed 
to correct malocclusions and for facial 


esthetics, with the greatest emphasis being on 
functional occlusion.! Therefore, until recently, 
it was unusual to see orthognathic surgery accom- 
panied by additional aesthetic surgery, but with 
a heightened awareness of the potential for 
improved facial aesthetics, additional surgeries 
such as genioplasty, mandibuloplasty, malar- 
plasty, paranasal augmentation, and other surgi- 
cal procedures are now being done more 
frequently.” 

In this article, various types and methods of 
additional surgeries to enhance facial aesthetics 
in connection with orthognathic surgery will be 
discussed. 
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Genioplasty 


Genioplasty is the most common additional 
aesthetic surgery and is now considered by many 
oral and maxillofacial surgeons to be a regular 
part of orthognathic surgery. The shape and 
position of the chin are major facial factors in 
determining a person’s appearance, and with 
genioplasty, harmony can be achieved in the 
lower one-third of the patient’s face. This sur- 
gery, which changes the shape and/or position 
of the chin, the tip of the lower jaw, can be per- 
formed as a stand-alone procedure or in conjunc- 
tion with general orthognathic surgery. The 
operation uses mainly horizontal sliding osteot- 
omy to achieve movement in all directions; from 
side to side, from anterior to posterior, and from 
superior to inferior.“ If necessary, reduction gen- 
ioplasty may be performed using synthetic mate- 
rials like silicone or alloplastics such as Medpor® 
(Porex, Newnan, Georgia) or an autogenous 
bone graft generated during orthognathic sur- 
“7° . . 5 
gery to facilitate simple augmentation.” 


Preoperative assessment and surgical plan 


To establish the desired shape and position of 
the chin, the patient's overall facial profile 
should be analyzed first. In many cases, abnor- 
malities in the chin area often accompany ante- 
roposterior, frontal and vertical abnormalities. 
However, sometimes a chin might appear to be 
deformed clinically (pseudo macro/microgenia) 
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even though there are no abnormalities in the 
chin’s actual position.” 

Through lateral and posteroanterior cephalo- 
grams and cone-beam computed tomography 
(CBCT) images, an osteotomy line and the direc- 
tion and amount of movement can be deter- 
mined based on an assessment of the shape and 
position of the chin.’ Several methods of analysis 
are widely used that identify where the chin is 
with respect to a facially balanced position, espe- 
cially relative to the nose and lips. However, the 
results of this sort of analysis is not absolute, and 
so the treatment plan should draw on the sur- 
geon’s experience. In addition, the patient’s sub- 
jective opinion is important due to the nature of 
the aesthetic treatment, so it is essential to take 
the patient's chief complaint into consideration 
when establishing the final treatment plan. 


Surgical procedures 


Incisions should be made between both sides of 
the canines and horizontally to the vestibular 
mucosa inferior to the attached gingiva. The inci- 
sion and detachment should continue along the 


submucosal tissue to the muscle and periosteum, 
and then the chin will be exposed. The location 
of the mental foramen should be checked around 
the mandibular first or second premolar area and 
the mental nerve should be carefully detached 
without any damage. After exposing the chin 
area, the mid-area of the chin should be marked 
with a small round bur and guided after the 
osteotomy of the lower chin. The osteotomy is per- 
formed with a reciprocating saw. It is important to 
not damage the surrounding soft tissue and men- 
tal nerve, but to cut both buccal and lingual corti- 
cal bone together from beginning to end during 
the osteotomy. Fragmented bone should then be 
moved in the intended direction and at that time, 
an effort should be made to prevent the develop- 
ment of a step between the moved bone segment 
and the mandible. If a vertical reduction is 
required, secondary osteotomy and removal 
should be performed by the necessary amount 
and the chin should be moved upwards. The 
bone segment should be moved in the intended 
direction and fixed using a chin plate and screw. 
Fixation with a chin plate with four holes and 
long screws should be sufficient (Fig. 1). 





D nnn 2 === oon nnn nnnnn nnn nnn nnn 














jus) ee eee eee eee enn ne eee ee ene 

















Fig. 1. Illustration of genioplasty. (A) Advancement genioplasty. Advancement genioplasty can be performed 
simultaneously with double jaw surgery for aesthetic enhancement of the chin tip. (B) Vertical reduction genio- 
plasty. Vertical reduction genioplasty can be performed to reduce facial length, and it is possible to move the chin 
forward and backward if necessary. (C) The mid-area of chin will be marked with a small round bur. (D) Osteot- 
omy will be performed using reciprocating saw. (E) Fixation with a chin plate with holes and long screw. 
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A genioplasty case 


A 22-year-old male was treated for mandibular 
retrognathism with bimaxillary surgery. During 
the procedure, genioplasty was performed at the 
same time to improve chin profile. The clinical 
changes before and after bimaxillary surgery 
with genioplasty can be seen in Figs. 2—4. 


Mandibuloplasty 


The mandible is a protrusion from the face along 
with the nose. This is an important factor in 
determining appearance and aesthetics. For 
Westerners, as their malar bone and mandibular 
angle are not developed well, there are many 
techniques for augmentation. In a similar way, 
for East Asians including Koreans, Chinese, and 
Japanese, there are many surgical techniques for 
reduction in these areas because smaller and 
slimmer faces are preferred. In particular, in 
favor of a leaner jawline called the “V line”, the 
mandibular angle is often cut off up to the men- 
tal foramen of the mandible and a corticotomy is 
done during the procedures. Because of this 





trend, the term “mandibuloplasty” has been used 
more recently.” '” The development of surgical 
techniques using an intraoral approach along 
with the appropriate instruments for the mandi- 
buloplasty have made this a safe surgery that 
takes a relatively short period of time to perform 
and it can be done together with orthognathic 
surgery nowadays. 


Preoperative assessments and surgical plans 


A prominent mandibular angle, often referred to 
as a square jaw, is classified as a large mandible or 
the case of a bulky masseter muscle. Mandibulo- 
plasty is not indicated for the latter. At this point, 
botulinum toxin can be injected into the muscle 
to achieve satisfactory results. |! 

Radiographic imaging is usually used to pro- 
duce posteroanterior and lateral cephalograms 
and panoramic radiographs. Since mandibular 
ostectomy is often performed in concert with the 
other procedures, CBCT imaging is usually taken 
to evaluate the three-dimensional (3D) posi- 
tional relationship of the inferior alveolar nerve 
to assess the possibility of damage during surgery. 





Fig. 2. Preoperative facial photographs and radiographs of a 22-year-old man. 
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Fig. 3. Postoperative facial photographs and radiographs. The patient underwent bimaxillary surgery with 


advancement genioplasty. 


In addition, because it is often difficult to con- 
struct the accurate shape and amount of resec- 
tion for mandibular angles with two-dimensional 
analysis, accurate 3D analytical methods with 
CBCT images and rapid prototyping (RP) mod- 
els are advisable.'”'” 

For mandibuloplasty, the gonial angle, man- 
dibular plane angle, and shape of the symphysis 


should be evaluated. In case of a long face, it is 
better to not make them steeper. Meanwhile, if 
only a protrusion of the mandibular angle is 
resected without any reduction in the width, 
despite a broad bigonial width, it may be impossi- 
ble to obtain a satisfactory facial contour of the 
mandible from the frontal view. Therefore, if the 
lower face is large due to a wide bigonial, lateral 











Fig. 4. (A) Cephalometric tracing at preoperative state. (B) Cephalometric tracing at postoperative state. (C) Ceph- 
alometric superimposition. Black, pretreatment; red, posttreatment. (D) Postoperative change of lateral views. 


Additional aesthetic surgery that can be performed with orthognathic surgery 279 








Fig. 5. Pretreatment facial photographs and radiographs of a 23-year-old woman. 


cortical ostectomy for both sides of the mandibu- 
lar angle might be effective. If the vertical dis- 
tance is short because of a square facial shape, 
sometimes it requires gonial angle reduction 
accompanied by augmentation genioplasty. '* 


Surgical procedures 


(1) Mandibular angle reduction and mandibular 
body ostectomy 


A mucosal incision is made from the midpoint of 
the vertical distance of the mandibular ramus to the 
vestibular area posterior to the canine. An osteot- 
omy line should be marked from the center of the 
mandibular angle to the lower part of the mandibu- 
lar body using a round bur. Recently, more patients 
are requesting a slim jawline where the ostectomy 
line of the mandibular body extends even inferior 
to the canine. During this procedure, careful atten- 
tion is essential not to damage the mental nerve. 
Osteotomy is performed using an oscillating saw 
with a 10mm blade. Then, the bone fragment of 
the mandibular angle should be separated and 
removed using a curved chisel and mallet. 


Angle reduction surgery case 


A 23-year-old female was referred for mandibular 
prognathism with a prominent mandibular 
angle. At the same time as the mandibular jaw 
surgery, mandibular angle reduction was per- 
formed, too. The clinical changes before and 
after single jaw surgery with mandibular angle 
reduction are shown in Figs. 5 and 6. 


Mandibular body ostectomy case 


A 20-year-old female was treated for mandibular 
prognathism with mandibular single jaw surgery. 
Six months later, she wanted her jaw to have a 
more defined shape. To accomplish this, a man- 
dibular body ostectomy was performed at the 
same time as when her plate was removed. Her 
frontal and profile view improved 6 months after 
the mandibular body ostectomy (Fig. 7). 


(2) Lateral cortical ostectomy 
Mandibular angle reduction and mandibular 


body ostectomy have a positive effect on the lat- 
eral profile, but they have little impact reducing 
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Fig. 6. Posttreatment facial photographs and radiographs. The patient underwent single jaw surgery with angle 
reduction. 


the lower mandibular width on the frontal pro- with mandibular angle reduction and mandibu- 
file. Therefore, to improve the frontal profile, a lar body ostectomy. The lateral cortical ostec- 
lateral cortical ostectomy can be applied together tomy is usually performed from the inferior part 





Fig. 7. (A) Pretreatment facial photographs of a 20-year-old woman. (B) Posttreatment facial photographs after single 
jaw surgery with mandibular body ostectomy. (C) Illustration of mandibular angle reduction and mandibular body 
ostectomy. A round bur is used to mark the ostectomy line of angle reduction and body ostectomy. Ostectomy is per- 
formed using an oscillating saw. The bone fragment will be separated and removed using curved chisel and mallet. 
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of the line where the horizontal extension line 
of the occlusal plane meets the posterior mar- 
gin of the mandibular ramus, including the 
external oblique ridge, the right posterior to 
the mental foramen. Using a round bur, the 
horizontal and vertical osteotomy line should 
be marked at the ascending ramus and man- 
dibular body, and cortical ostectomy should be 
performed using a reciprocating saw, and then 
remove the bone fragment using a chisel and 
bone hammer. 


Lateral cortical ostectomy case 


A 20-year-old female was treated for mandibular 
prognathism and asymmetry with bimaxillary sur- 
gery. Six months after surgery, mandibular 
hypertrophy remained on the right side. There- 
fore, when the plate removal surgery was 


performed, mandibular body ostectomy and lat- 
eral cortical ostectomy were performed at the 
same time. The frontal and profile view were 
improved 6 months after the surgeries (Fig. 8). 


(3) Mandibular augmentation 


Mandibular augmentation is performed when 
there are complications due to congenital mal- 
formations, tumor resection, facial trauma, etc. 
or in association with facial asymmetry. There 
has been an increasing number of cases where 
mandibular augmentation is used to reconstruct 
mandibles where too much material has been 
removed during mandibuloplasty. Depending on 
where bone augmentation is needed, autoge- 
nous bones or alloplastic materials such as 
Medpor® are used. 





Fig. 8. (A) Preoperative facial and intraoral photographs of a 20-year-old woman. (B) Postoperative facial 
and intraoral photographs after bimaxillary surgery with mandibular body ostectomy and lateral cortical 
ostectomy. (C) Illustration of lateral cortical ostectomy and mandibular augmentation. Using a round bur, 
the osteotomy line is marked in the ascending ramus and mandibular body. Sagittal ostectomy will be per- 
formed from mandibular ramus to mandibular body using reciprocating saw. Alloplastic material can be 


used for mandibular augmentation. 
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Malarplasty 


Midfacial profiles are strongly influenced by the 
shape of the nose and zygomatic arch. Asians are 
generally mesocephalic with short, wide faces 
with low noses. Also, many people have square- 
shaped faces due to the prominence of mandibu- 
lar angle sloping backward and downward. In 
contrary, Westerners tend to be dolichocephalic 
with long, narrow faces with forward protrusion, 
prominent noses, and flat malar bones. Due to 
these differences, many Asians are requesting 
zygoma reduction while many Westerners are 
seeking zygoma augmentation.” Zygoma reduc- 
tion is often accompanied with mandibuloplasty 
and genioplasty because it makes the face 
smoother and smaller. 


Preoperative assessment and surgical plan 


When assessing patients who are considering 
zygoma reduction, the relationship between their 
zygomatic complexes and mandibles is impor- 
tant. With patients who do not have a prominent 
mandibular angle, zygoma reduction will make 
their faces look attractive with a more slender, 
egg shape. However, with patients who have 
prominent mandibular angles, if they have just a 
zygoma reduction, their faces will look less attrac- 
tive because it will make their square jaws even 
more pronounced, so mandibuloplasty should 
be performed together with reduction malar- 
plasty in these cases. 


Surgical procedures 
(1) Reduction malarplasty 


To reduce the width of the zygomatic body, 
two-parallel osteotomies must be performed 
from the outer margin of the orbit to the max- 
illary sinus through the intraoral approach. In 
addition, a vertical osteotomy must be per- 
formed from the zygomaticomaxillary buttress 
to the anterior part of the maxillary sinus. 

For an osteotomy of the zygomatic arch, a pre- 
auricular approach is usually used to access the 
zygomatic arch. The incision should start at 
2—3cm above the Helical root and proceed 
obliquely to the tragus and will be approximately 
1.5—2cm in length. The osteotomy should be 
performed out obliquely to make it possible to 


move the zygomatic arch inward after the osteot- 
omy, and then, the bone segment of the zygo- 
matic body should be adjusted inward and 
upward inside the mouth and fixed with metal 
plates and screws. 


Malarplasty case 


A 32-year-old female was referred for mandibular 
retrognathism. She also complained of a promi- 
nent zygoma. Bimaxillary surgery and reduction 
malarplasty were performed simultaneously. The 
frontal and profile view was improved one year 
after the surgeries (Fig. 9). 


(2) Malar augmentation 


It is not unusual for zygomatic bone to 
need augmentation, especially in cases where 
the zygomatic bone is depressed, a condition 
that is sometimes seen with severe mandibular 
prognathism or midfacial depression, with con- 
genital anomalies, or in damage caused by 
trauma. Malar augmentation is a relatively sim- 
ple surgery with a high success rate and 
predictability. It is performed in a way that the 
zygomatic body is exposed sufficiently first and 
then an on-lay graft is done with an alloplastic 
mar nal that is trimmed to the appropriate 

caie 
size. 


Paranasal augmentation 


The midfacial profile of Asians seems to have a 
relatively prominent zygomatic bone due to the 
flat area next to the alar base. Especially with 
Koreans, there is a high prevalence of Class II 
malocclusions. Many dish-shaped facial profiles 
are seen where the midface seems depressed 
concavely with the mandibular prognathism. In 
cases of severe maxillary retrognathism, maxillary 
advancement is required, while paranasal aug- 
mentation can be helpful in mild cases to 
improve the midfacial profile. Implants are used 
mainly for allogenic and alloplastic materials 
such as silicon, Gore-Tex® (W.L. Gore & Associ- 
ates, USA), AlloDerm™ (LifeCell Corp, Branch- 
burg, New Jersey, USA) and Medpor®, and 
ready-made products with an ideal shape are also 
useful.” °? If paranasal augmentation is per- 
formed together with orthognathic surgery, it is 
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Fig. 9. (A) Pretreatment facial photographs of a 32-year-old woman. (B) Posttreatment facial photographs after 
bimaxillary surgery with reduction malarplasty. (C) Illustration of reduction malarplasty. L-shaped osteotomy line for 
malar reduction. The bone segment of zygomatic body will be adjusted inward and fixed with metal plates and screws. 


possible to obtain autogenous bone during the 
coronoid process. This reduces the burden on 
the donor site.” 


Paranasal augmentation case 


A 28-year-old female was referred with facial 
asymmetry and open bite. She also complained 
of “dish face.” Paranasal augmentation with 
Medpor® was performed simultaneously with 
bimaxillary surgery. The clinical conditions 
before and after bimaxillary surgery with para- 
nasal augmentation are shown (Fig. 10). 


Discussion 


From the standpoint of the oral and maxillofa- 
cial surgeon who is treating maxillomandibular 
malocclusions, it is reasonable to perform addi- 
tional aesthetic surgery during orthognathic 
surgery if it is necessary, because patients have 
elected to have orthognathic surgery to not 
only recover their masticatory functions but 
also to improve their facial beauty through the 
operation. 

Additional surgical procedures for aesthetic 
purposes during orthognathic surgery mainly 


include genioplasty, mandibuloplasty, malar- 
plasty, and paranasal augmentation. These addi- 
tional aesthetic surgeries are more likely to be 
performed to correct asymmetries during double 
jaw surgery than single jaw surgery because these 
patients usually have a higher rate of facial asym- 
metries including those in the middle area of the 
maxilla and mandible, or in the zygoma than 
patients who require single jaw surgeries. * 
Additional aesthetic surgery may be per- 
formed simultaneously with orthognathic surgery 
or may be performed separately at a later time. 
When performed simultaneously with orthog- 
nathic surgery, this reduces the number of opera- 
tions. However, since the operation time is 
prolonged, the surgeon’s skill and judgment may 
be lowered and the operation may be difficult 
due to edema and bleeding at the surgical site.” 
If additional aesthetic surgery is planned for 
later, it is important to inform patients before 
the orthognathic surgery that additional aes- 
thetic surgery might be required depending on 
changes in the soft tissue after the orthognathic 
surgery. After the soft tissue has recovered, the 
surgeon can plan additional surgery for 
the unsatisfactory area through consultation with 
the patient. A good option would be to perform 
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Fig. 10. (A) Pretreatment facial photographs of a 28-year-old woman. (B) Posttreatment facial photographs after 
bimaxillary surgery with paranasal augmentation (C) Preoperative and postoperative intraoral photographs. (D) 
Illustration of paranasal augmentation. Alloplastic material can be used for paranasal augmentation. 


the additional operation simultaneously with 
plate and screw removal. 

Those additional aesthetic surgeries are per- 
formed with a different purpose than those of 
the orthognathic surgery, which has the distinct 
primary goal of improving the occlusion. They 
are planned or performed with the specific inten- 
tion of improving facial esthetics rather than 
changing any functional aspects such as occlu- 
sion. Therefore, a preoperative consultation 
should establish clear communication between 
the patient and surgeon to reduce misunder- 
standings and to increase patient satisfaction 
after the surgery is finished. Then the surgeon 
should plan and perform the procedures with 
the most objective analysis and evaluation. 


Conclusions 


Orthodontists and surgeons should not only pro- 
vide functional occlusion for patients who 


require orthognathic surgery, but should also 
evaluate the potential for improving patient 
facial aesthetics. If necessary, additional aesthetic 
surgery such as genioplasty, mandibuloplasty, 
malarplasty, and paranasal augmentation could 
be planned. This will improve not only patient 
function, but patient appearance as well, thus 
maximizing the benefits from surgery. 
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